for o-xylene extract from raw soot. b, LD-TOF mass spectra (positive-ion mode) for separated derivatives of Gd metallofullerenes after the TiCl 4 treatment. It should be noted that CF3-groups are detached from Gd metallofullerenes at the time of laser desorption and ionization, so that only the intact Gd@Cn metallofullerenes are observed (cf. Supplementary Fig. 7 ). for o-xylene extract from raw soot. b, LD-TOF mass spectra (positive-ion mode) for separated derivatives of La metallofullerenes after the TiCl 4 treatment. It should be noted that CF3-groups are detached from La metallofullerenes at the time of laser desorption and ionization, so that only the intact La@Cn metallofullerenes are observed (cf. Supplementary Fig. 8 ).
for o-xylene extract from raw soot. b, LD-TOF mass spectra (positive-ion mode) for separated derivatives of La metallofullerenes after the TiCl 4 treatment. It should be noted that CF3-groups are detached from La metallofullerenes at the time of laser desorption and ionization, so that only the intact La@Cn metallofullerenes are observed (cf. Supplementary Fig. 8 ).
Supplementary Figure 4:
The overall separation and isolation scheme of Gd@C60(CF3)5 and Gd@C60(CF3)3 from raw soot. The isolation scheme of La@C60(CF3)n is almost the same as this. mL/min). The metallofullerenes Gd@C 60 (CF 3 ) n are contained in fraction 1 (3.8-5.2 min). b, HPLC profile of fraction 1 (Buckyprep column; flow rate: 16 mL/min). Fractions 1-A,C and D contain isomers of Gd@C 60 (CF 3 ) 5 , whereas fraction 1-B contains Gd@C 60 (CF 3 ) 3 . c, HPLC profile of fractions 1-B and 1-C (two Buckyprep-M columns connected in series; flow rate: 12 mL/min). Gd@C 60 (CF 3 ) 5 (I) is contained in fraction B,C-1. Gd@C 60 (CF 3 ) 3 and Gd@C 60 (CF 3 Supplementary Table 3 : C−C and C−F bond lengths (Å) of La@C60(CF3)5 (I). C−C bonds around five carbon atoms with CF3 attached (6, 9, 12, 15, and 53) are shown in boldface.
6 : 6 C−C 6 : 5 C−C 6 : 5 C−C C−CF3 
Supplementary Discussion 5: SQUID magnetic measurement
The temperature dependence of molar magnetic susceptibility χm of Gd@C60(CF3)3 is shown in Supplementary Figure 17a , which is well fitted by the Curie-Weiss law represented by
with J = 7/2, Θ = -0.14 and N = 6.34×10 23 mol -1 (almost the same as Avogadro's number), where χc is a temperature independent constant term and Θ the Weiss temperature. This also supports a µeff of 7.94µB for each Gd@C60(CF3)3 molecule. Inset of Supplementary Figure 17a indicates that the extrapolation of a slope of inverse magnetic susceptibility against temperature crosses at a temperature of -0.14 K, which suggests that a very small antiferromagnetic coupling exists between the magnetic moment on gadolinium ion and a trace counter-spin 24ocalized on the C60
cage /or between the magnetic moments on gadolinium ions. It is thus reasonable to observe a small decrease of J at 2 K as seen in the bottom panel of Figure 3 . From the analyses of magnetization curves and temperature dependence of χm, we obtain J = 7/2 and N = 6.34×10 and the transferred electrons to the C82 cage are uniformly diffused on the cage. We therefore think that a similar magnetic feature was observed for the present La@C60 fulleride.
